APPARATUS FOR TRANSPORTING AND 
FILLING FREIGHT CONTAINERS 

Cross -Reference to Related Application 

This application is a division of applicant's co-pending application U.S. Serial No. 
09/969,203, filed 01 October 2001 and titled APPARATUS FOR TRANSPORTING 
AND FILLING FREIGHT CONTAINERS, which application is pending. 

Field of the Invention 
[0001] The present invention relates to an apparatus for transporting and filling 
freight containers, such as intermodal containers, and in particular for transporting 
the container through a field to a harvesting machine and filling containers with 
agricultural produce, such as grain, beans, seed, etc., as the harvesting machine 
moves through the field. 

Background of the Invention 
[0002] Current grain production, transportation and handling systems are largely 
based on a bulk commodity approach. Harvesting machines, such as combines, are 
used to harvest many crops and also separate the grain, beans, seeds, etc. from the 
remainder of the plant material. The crop is off-loaded from the harvester into a grain 
cart, truck trailer, etc. and transported to a farm storage facility, local grain elevator, 
crop processor, etc. At the farm storage facility, the grain may be dried and stored in 
a bin for later use or transport from the farm. If delivered directly to a local elevator, 
the grain may be dried, cleaned, etc. and stored there. The crop is later transported 
by truck, rail or barge to a food processor or to a terminal elevator for transport 
overseas. The bulk commodity system is highly efficient at moving large quantities of 
crops. One draw back of the bulk commodity approach is the limited ability to 
differentiate crops based on various crop characteristics. For the most part, crops 
are graded and classified according to a board of trade classification. For example, 
much corn is sold or graded as number two yellow corn and meets the minimum 
characteristics established by the board of trade for that classification. 
[0003] There are crop characteristics other than those used in the board of trade 
classifications that crop processors and food producers seek to utilize in food or 



other product production processes. Recent advances in plant science have 
produced crops having differentiated output traits, such as high oil crops. Other 
crops have been developed for certain pharmaceutical or nutriceutical properties. 
Biotechnology has used genetic modification to produce crops having certain 
specialized agronomic properties. While these genetically modified (GMO) crops 
provide benefits to the producer, some consumers prefer to avoid genetically 
modified food products. In response, many regulators have adopted, or are 
considering, regulations that require food products to be labeled to indicate the 
presence and/or absence of GMO ingredients. Other consumers desire food 
products that are produced organically. Organic food production largely avoids the 
bulk commodity system due to small volumes and the inability to properly segregate 
organically produced products from non-organically produced products. 
[0004] For the various reasons described above, it is desirable to provide an 
alternative to the bulk commodity system. There is a need for a system that allows 
for segregation of crops having different characteristics while still providing efficient 
handling and transportation of these products. 

[0005] One way to segregate crops and maintain the segregation throughout the 
transportation system is to ship crops in containers, such as intermodal freight 
containers. Once containerized, the products can be shipped to the processor 
without additional handling of the crop or opportunity for commingling with other 
crops. In addition to maintaining the segregation, containerized crops are handled 
fewer times, reducing handling induced grain damage. Currently, some crops are 
shipped in bulk containers. Most of these crops are placed in containers at elevators 
or processing facilities. While some crops have been containerized at the farm site, 
the lack of efficient and economical means for filling and handling containers on the 
farm prevents wide spread use of containers for transporting agricultural products 
such as grains, beans, seeds, etc. 

Summary of the Invention 
[0006] The present invention provides an apparatus for transporting and filling a 
freight container, such as an ISO standard intermodal container, at the point of 



2 



harvest. The apparatus includes a chassis with either wheels or endless tracks. The 
chassis is adapted to support the freight container and also supports a hopper for 
receiving the crop (hereinafter "grain") from a harvesting machine, such as a 
combine. A conveyor moves the grain from the hopper and into the container. The 
container is filled through either an opening at the nose end of the container or 
through the container rear doors with a bulkhead installed inside the container. The 
bulkhead is open at the top, allowing the container to be filled over the bulkhead. The 
apparatus is pulled by a tractor or can be a self-propelled vehicle. 
[0007] In some embodiments, the apparatus includes lift arms to load and unload 
containers onto the chassis, thus giving the apparatus the capability of handling a 
container in addition to transporting the container. The lift arms can be used to move 
the container onto a semitrailer or to set the containers on the ground. In one 
embodiment, the apparatus has a two part chassis with the two parts connected by a 
fifth wheel hitch. In this arrangement, the front chassis carries the hopper and 
conveyor while the rear chassis carries the freight container. Multiple rear chassis 
are used with a single front chassis. After a container has been filled, the apparatus 
moves the container to the edge of the field or to a road adjacent to the field and 
uncouples the rear chassis carrying the full container. The rear chassis is adapted to 
be transported by a highway semi-tractor that takes the full container to a grain 
elevator, processor etc. There the full container is removed from the rear chassis 
and an empty container placed on the rear chassis for return to the field. In the 
preferred embodiment, the rear chassis is a standard highway container chassis. By 
utilizing a standard container chassis and semi-trailer, the container can be 
transported from the farm at highway transport speeds. 

[0008] In a further embodiment, instead of highway axles and tires, fewer, larger 
tires are used for improved handling and maneuverability of the apparatus in a farm 
field. 

[0009] The conveyor is a belt conveyor. The conveyor is inclined at an angle and 
operated at a speed necessary to throw the grain into the container at one end and 
reach the opposite end of the container. The grain travels along an arcuate trajectory 
through the container without striking the top of the container. This allows the 
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container to be substantially filled without extending the conveyor into the container. 
By not extending the conveyor into the container, there is no need to coordinate 
withdrawal of the conveyor as the container is filled. In a preferred embodiment the 
conveyor is inclined at approximately a 1 5° angle and the belt is operated at about 
2200 feet per minute. At these operating parameters, it is possible to fill a 20-foot 
intermodal container in less than five minutes. Depending upon the grain and 
moisture, the container will reach its weight limit before it is filled by volume. The 
weight limit may not be the container weight limit but the weight limit for road 
transport of a filled container. The road weight limit depends on several factors, 
including the number and spacing of axles supporting the container. As used herein, 
the term "substantially filled", is either by weight or by volume. 

Brief Description of the Drawings 
[0010] Fig. 1 is a side view of one embodiment of the apparatus of the present 
invention attached to an agricultural tractor. 

[001 1] Fig. 2 is a perspective view of the distal end of the conveyor. 

[0012] Fig. 3 is a fragmentary perspective view of the apparatus of the present 

invention illustrating a container being unloaded from the apparatus. 

[0013] Fig. 4 is a side view of an alternative embodiment of the apparatus of the 

present invention. 

[0014] Fig. 5 is a side view of another embodiment of the apparatus of the present 
invention. 

[0015] Figs. 6, 7, 8, and 9 show a sequence of the container being unloaded from 
the apparatus with the container being placed on a truck trailer in Fig. 8 and being 
placed on the ground in Fig. 9. 

[0016] Fig. 10 is a rear perspective view of a container showing a bulkhead 
installed therein. 

[0017] Fig. 1 1 is a side view of the apparatus of Fig. 5 supported on a track 
undercarriage. 

[0018] Figs. 12 and 13 are top and side views of an alternative embodiment of the 
present invention. 
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[0019] Figs. 14 and 15 are side and rear views of a further embodiment of the 
present invention. 

[0020] Fig. 16 is a side view of still another embodiment of the present invention. 
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[0021] A first embodiment of the apparatus of the present invention is shown in Fig. 
1 and designated generally at 10. The apparatus 10 includes a chassis 12 supported 
by ground engaging elements, in this embodiment, wheels 14. The axles for the 
wheels 14 are common axles used in semitrailer and are suspended with a typical 
semitrailer suspension system. The chassis includes a fifth wheel hitch kingpin 16 
near the front end for towing the chassis 12 with a semi-tractor. As shown, a towing 
tongue 18 is mounted on the chassis 12 to tow the chassis 12 with an agricultural 
tractor 20. 

[0022] The apparatus 10 includes a sub-frame 24 carried upon the chassis 12. The 
sub-frame 24 is coupled to the chassis 12 through a slide track mechanism 26 that 
enables the sub-frame 24 to be moved fore and aft relative to the chassis 12. A 
hydraulic cylinder 28 serves as an actuator to move the sub-frame 24 fore and aft. 
The sub-frame 24 includes a lower portion 30 and an upper portion 32. Removable 
fasteners, such as nut and bolt assemblies 34, removably attach the upper frame 
portion 32 to the lower frame portion. The removable fasteners allow the upper 
portion 32 to be removed the lower portion 30 for use elsewhere. A series of 
apertures in the sub-frame legs allows the position of the upper frame portion to be 
adjusted relative to the lower frame portion. 

[0023] The sub-frame 24 supports a hopper 38. The hopper 38 has an open upper 
end 40 and a lower outlet 42. The sub-frame 24 further supports a belt conveyor 44 
having a lower end 46 and an upper end 48. The conveyor 44 has a belt 50. The belt 
50 is wrapped around lower and upper rollers 52, 54. Hydraulic motor 120 coupled to 
the lower roller 52 drives the belt 50. The hopper outlet 42 is disposed above the 
conveyor to allow grain to drop onto the belt 50. The belt carries the grain to the 
conveyor upper end 48. Between the conveyor ends, the belt is supported on an 
expanded metal trough 58. The trough allows more grain to be piled onto the belt 
without spilling off the belts side edges as compared to a flat belt. The belt flattens 
for travel over the rollers at the conveyor ends. The belt has upstanding cleats 60 
that engage the grain to move the grain along with the belt. The cleats have side 
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portions 62 parallel to the side edges of the belt to keep grain on the belt. Cleat 
portions 64 are inclined inwardly and rearwardly from the side portions 62. Center 
cleat portions 66 are spaced from the inner ends of the inclined cleat portions 64 and 
extend across the middle of the belt. The cleat portions 64, 66 engage the grain to 
move the grain along with the belt. 

[0024] The chassis 12 is adapted to receive a freight container 70. The chassis 12 
is shown as a conventional single drop container chassis for road transport with a 
semi-tractor. By utilizing a commonly available trailer chassis, the cost of the 
apparatus 10 is minimized. In the preferred embodiment, the freight container 70 is 
an intermodal freight container that meets ISO standards for intercontinental 
containers. In the embodiment shown, a 20-foot container is used. An ISO freight 
container has standard corner fittings 72 (Fig. 3) with apertures 74 on three sides to 
grab the container for handling. The chassis 12 includes standard twist lock pins 76 
for engagement with the container bottom corner fittings to secure the container to 
the chassis 12. 

[0025] The apparatus 10 is equipped with a pair of lift arms 78 for loading and 
unloading containers from the chassis 12. One arm is located at each end of the 
container. Each lift arm includes a base 80 attached to the chassis 12 a first arm 
member 82 rotatably mounted to the base 80 at pivot 81 and a second arm member 
86 pivotally coupled to the distal end of the first arm member 82. The first arm 
member 82 is moved by a hydraulic cylinder 84 while the second arm member 86 is 
controlled by a hydraulic cylinder 88. Chains 90 extend downward from the distal 
ends of the second arm members 86 and are connected to the bottom corner fittings 
of the container 70. The lift arms 78 extend laterally to one side of the chassis 12 for 
picking up a container either from the ground or from a semitrailer adjacent to the 
chassis 12. Stabilizer arms 90 are also pivotally mounted to the base 80 and are 
each controlled by a hydraulic cylinder 92. The stabilizer arms 90 each include a 
first, outer, portion 94 and a telescoping portion 96 that extends outward from the 
first portion 94. Pads 98 at the ends of the telescoping portions 96 engage either the 
ground or an adjacent semitrailer. The stabilizer arms allow the lift arms 78 to load 
and unload containers laterally without tipping the chassis 12. The lift arms 78 and 



7 



stabilizer arms 90 are commercially available from several sources including 
Steelbro Ltd. of Christchurch, New Zealand. 

[0026] The container 70 includes a fill opening 102 at the front, or nose end, of the 
container. A door 104 is provided to close the opening 102. The container is placed 
on the chassis 12 so as to receive material to be loaded by the conveyor into the 
container through the opening 102. In the preferred embodiment shown, the 
conveyor 44 remains external to the container 70 with the distal end of the conveyor 
48 adjacent to the opening 102. As an alternative to filling the container through the 
nose opening 102, the container can be filled through the rear as shown in Fig. 10. A 
bulkhead 106 is installed in the container immediately inside the container rear doors 
108. The bulkhead 106 does not extend completely to the top of the container, 
leaving an opening 110 above the bulkhead through which the container can be 
filled. Bulkheads of this type are known devices; one such bulkhead is shown in U.S. 
Patent 6,206,623 B1. If the container is filled through the rear, the container must be 
placed on the chassis 12 with the rear adjacent the conveyor 44. 
[0027] The slide track 26 allows the conveyor and hopper to be move forward when 
a container is being loaded or unloaded from the chassis 12. This is necessary to 
provide clearance between the conveyor and the front lift and stabilizer arms 78, 90 
that operate immediately in front of the container, in the area of the conveyor distal 
end 48. The cylinder 28 is coupled to the cylinders of the lift and stabilizer arms to 
ensure that the conveyor is moved away from the lift and stabilizer arms prior to 
extension thereof. Mechanisms other than slide track 26 can be used to move the 
conveyor such as an extendable conveyor, a pivot mechanism, linkages, etc. 
[0028] The conveyor is inclined and operated at a speed sufficient to throw grain 
along an arcuate path 114 into and through the container to the opposite end. The 
path 114 allows the grain to reach the opposite end of the container with little, or no, 
grain striking the top of the container. If grain strikes the top of the container, the 
grain will fall and form a pile in the middle of the container. This will prevent the 
container from being substantially filled. Substantial filling of the container is shown 
in Fig. 1 with only small spaces 124 at the front and rear of the container not filled. 
Complete volumetric filling of the container will likely result in the container 
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exceeding weight limits for road transport. Testing has indicated that it may be 
possible to fill the container with belt speeds in the range of 1700 to 2300 feet per 
minute. In a preferred embodiment, the conveyor is inclined at approximately a 15° 
angle and is operated at a speed of about 2200 feet per minute. This provides the 
necessary grain speed and trajectory to fill a 20-foot container. With a 24" wide belt, 
a 20-foot container can be filled in less than five minutes. Increasing the belt width 
can increase the fill rate. Since the belt rides in a trough, a 50% increase in belt 
width will produce more than a 50% increase in the fill rate. While different conveyor 
angles and speeds can be used to fill containers shorter or longer than a 20-foot 
container, it is believed that a 20-foot container is the optimal size. Larger containers 
would likely have significant empty volume when the highway weight limit is reached. 
Smaller containers would require a greater number of containers for a given harvest 
and more container handling. 

[0029] Other types of conveyors may be used in place of the belt conveyor. One 
possibility is a pneumatic conveyor. However, a belt conveyor is preferred over a 
pneumatic conveyor due to the greater power requirements to operate a pneumatic 
conveyor at the desired fill rate. 

[0030] The chassis 12 carries a power package 116 that includes a hydraulic 
pump. The tractor PTO drives the power package through a drive shaft 118. The 
hydraulic pump provides hydraulic fluid pressure to the conveyor motor 120, the 
hydraulic cylinder 28 and the lift and stabilizer arms 78, 90. If the tractor 20 can 
provide sufficient hydraulic flow, the hydraulic components of the apparatus 10 could 
be powered by the tractor hydraulic system, avoiding the need for a hydraulic pump 
on the apparatus 10. The power package 116 may also include an air compressor to 
release brakes on the wheels 14 and for air suspension components. The need for 
an air compressor on the apparatus 10 depends on whether the towing tractor is 
itself equipped with an air compressor. As an alternative to being driven by the 
tractor PTO, the power package 116 may include an engine to drive the pump and 
air compressor. 

[0031] The apparatus 10 can be used during a harvesting operation as follows: 
Prior to harvesting, empty containers are delivered to the field. At the time of harvest, 
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the apparatus 10 will load one of the empty containers and transport the container 
through the field to the combine or other harvesting machine. The harvesting 
machine unloads the grain into the hopper 38 from an unloading conveyor 122 of the 
harvesting machine. The conveyor moves the grain from the hopper into the 
container. Once the container 70 is filled, the apparatus is moved back to the side of 
the field where the full container is unloaded and an empty container is loaded onto 
the apparatus. The above process is then repeated. Depending upon the destination 
of the containers, it may be possible to transport full containers directly from the field 
to the destination before unloading the container from the apparatus 10. Regardless 
of whether the apparatus is used to transport containers to the edge of the field or 
elsewhere, the apparatus is used to transport empty containers into the field for filling 
and to transport full containers from the field. 

[0032] While the preferred way to fill a container is shown and described above, 
containers can be filled by other means. For example, the conveyor could be 
extendable and arranged to extend into the container for dropping the grain at the 
opposite end. Such a conveyor would be gradually retracted as the container fills. 
The container may have multiple fill ports in the top and the conveyor arranged to 
extend to each port to fill the container. An open top container can be filled and 
covered later or used just to carry the grain to an elevator where it is dumped. 
[0033] Load cells 94 are integrated into the pins 76 to measure the weight of the 
container as it is being filled. The load cells provide a signal to the operator of the 
container fill level. Other types of fill sensors may be used including suspension load 
sensors, ultra-sonic sensors, contact sensors in the container, etc. 
[0034] An alternative embodiment of the apparatus is shown in Fig. 4 and 
designated generally at 130. Apparatus 130 has a front chassis portion 132 with a 
tongue 134 to couple the apparatus to an agricultural tractor for pulling the apparatus 
in a field. A pair of rear axles having wheels 136 supports the front chassis portion 
132. A fifth wheel trailer hitch 138 is located generally above the rear wheels 136. 
[0035] A rear chassis portion 140 includes a kingpin 142 for coupling the rear 
chassis portion to the fifth wheel hitch 138. The rear chassis portion 140 is preferably 
a standard container chassis; i.e. a single-purpose semitrailer designed to carry a 
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freight container. The rear chassis portion 140 has a plurality of rear axles with 
wheels 144. The chassis 140 is equipped with standard twist lock pins 146 to enable 
the chassis 140 to lock a freight container 70 in place. The rear chassis portion 140 
may have additional axles if needed to support the load of a full container. The 
container 70 is placed on the chassis 140 with the fill opening 102 at the nose end of 
the container adjacent to the conveyor distal end 48. As described above, the 
container can also be turned around with the rear doors opened, and a bulkhead 
placed inside the container for filling and holding grain. 

[0036] The hopper 38 and conveyor 44 are identical to that described above in 
connection with the apparatus 10. The hopper and conveyor are supported on a sub- 
frame 150 that includes a lower portion 152 and an upper portion 32. The upper 
frame portion 32 is identical to the sub-frame upper portion 32 described above with 
the apparatus 10. The conveyor is driven by hydraulic motor 120. The motor may be 
supplied with fluid power from the tractor or the apparatus may include a hydraulic 
pump driven by the tractor PTO, a separate engine, etc. 

[0037] The apparatus 130 does not include lift arms for handling the container 70. 
The container 70 remains on the rear chassis portion 140 while the container is 
transported into and out of the field. Once the full container has been moved from 
the field, the rear chassis portion 140 is unhitched from the front chassis portion 132. 
The front chassis portion 132 couples to another rear chassis portion 140 carrying an 
empty container 70. The apparatus 130 then returns to the field with the empty 
container. The rear chassis portion 140 with the full container 70 is transported from 
the area by a highway semi-tractor and can be transported at highway speeds. At 
the destination, readily available container handling equipment is used to remove the 
full container from the chassis 140 and place an empty container on the chassis, for 
return to the field. The apparatus 130 avoids the need for containers to be handled, 
i.e. loaded and unloaded from the apparatus, at the farm site. The container handling 
operations are centralized at the grain elevator, processor, etc. where container 
handlers can be used more efficiently to handle containers from multiple farms. If the 
field is close enough to the delivery destination, the agricultural tractor can transport 
full containers there. 
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[0038] With reference to Figures 5-9, a further alternative embodiment of the 
apparatus of the present invention is shown, and designated generally at 160. The 
apparatus 160 has a chassis 162 with a sub-frame 164 that carries the hopper 38 
and conveyor 44. The apparatus 160 is similar to the apparatus 10, however, the 
apparatus 160 is equipped with larger wheels and tires 166 for improved handling in 
an agricultural field. Due to the larger size of the tires, the tires are located outboard 
of the container 70 rather than beneath the container as with the apparatus 10. A 
pair of wheels 166 is provided on each side of the apparatus. Pivotally mounted front 
swing arms 168 mount each front wheel 166 to the chassis at pivots 170. Pivotally 
mounted rear swing arms 172 mount each rear wheel 166 to the chassis at pivots 
174. Air springs 176 and shock absorbers 178 suspend the front and rear swing 
arms. 

[0039] The apparatus 160 includes stabilizer arms 180 and side lift arms 182. The 
lift arms 182 carry a lift frame 184. The lift frame 184 is similar to a container 
spreader used in container handling equipment and includes twist-lock pins 185 that 
engage the container top corner fittings 72 for lifting the container 70. Examples of 
spreaders are shown in US patents 4,396,218; 4,402,543 and 5,370,435. The lift 
frame 184 differs from a conventional container spreader in that it has a fixed length 
to fit one size of container. If desired, the apparatus of the present invention can be 
made with a spreader chassis to adapt to containers of different lengths. 
[0040] When the container is loaded onto the apparatus 160, the container is 
placed on support brackets 186 at each of the container bottom corner fittings. As 
with the previous embodiments, the apparatus fills a container 70 through a fill 
opening 102 at the container nose end, adjacent the conveyor 44. The chassis 162 
has a front tongue 190 for coupling the apparatus to a towing vehicle, such as an 
agricultural tractor. In addition, a hydraulic pump 192 is provided to drive the 
stabilizer arms 180, lift arms 182 and the motor 120. The pump 192 is driven by the 
tractor PTO through a shaft 194. Alternatively, an engine carried on the chassis 162 
can drive the pump 192. An engine can also be mounted on the apparatus 10 for 
driving the hydraulic pump and air compressor. 

[0041] With reference to Figure 6, the stabilizer arms 180 are shown in an 
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extended position. The stabilizer arms 180 have a laterally telescoping arm 196 and 
a vertically telescoping arm 198 at the outer end of the arm 196. A footpad 200 is 
mounted to the lower end of the arm 198 to engage the ground 202. The arm 196 
can telescope over a flatbed trailer that is receiving or delivering a container. The 
arm 196 has an outer tube 206, a first telescoping tube 208 and a second 
telescoping tube 210 that carries the vertical arm 198. The vertical arm 198 has an 
outer tube 212 and a telescoping tube 214. The telescoping tubes are hydraulically 
controlled in a conventional manner. A secondary stabilizer 204 is provided on the 
opposite side of the apparatus. 

[0042] The lift arms 182 each have an outer portion 216 rotatably mounted to the 
chassis at a pivot 218. For each lift arm, a hydraulic cylinder and rod 220 controls the 
rotation of the lift arm about the pivot 218. A telescoping inner tube 222 extends from 
each outer tube 216 and carries the lift frame 184. Figures 7, 8 and 9 illustrate a 
progression of a container 70 being removed from the apparatus 160. The stabilizer 
arm 180 has been deleted from Figs. 7-9 for purposes of clarity. In Figure 7, the lift 
arms are vertically extended to raise the container 70. The container must be raised 
first, to lift the container 70 over the tires 166. After the container is raised, the lift 
arms 182 are rotated to move the container laterally to the side. Figure 8 shows the 
container 70 lowered onto a highway transport semitrailer 226. Alternatively, as 
shown in Figure 9, the container 70 can be lowered to the ground 202. Both the 
apparatus 160 and apparatus 10 are capable of loading containers from the ground 
or from a trailer onto the apparatus for transport of the empty container into the field 
for filling. The filled container is subsequently carried from the field and placed on the 
ground or onto an awaiting trailer. Alternatively, the apparatus 160 can transport the 
container to a location remote from the field where the container is unloaded. 
[0043] A further alternative embodiment of the present apparatus is shown and 
designated at 228. The apparatus 228 is identical to the apparatus 160 except for 
the provision of a track undercarriage 230 in place of the wheels 166. The track 
undercarriage provides an endless track 232 supported on end wheels 234 and a 
plurality of mid-rollers 236. The undercarriage 230 is mounted to the chassis 238. 
The track undercarriage provides greater load distribution for use in a field. In 
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addition, the undercarriage 230 is beneath the chassis 238 and container 70 instead 
of laterally outboard as are the wheels 166. With the track undercarriage, the 
apparatus 228 \s narrower that the apparatus 160. 

[0044] With reference to Figures 12 and 13, an alternative embodiment of the 
present invention is shown schematically and designated generally at 310. The 
apparatus 310 includes a wheeled chassis 312 shown with a container 70 thereon. 
The chassis has side lift arms 314 to load and unload the container 70 from the 
chassis 312. A front axle and wheel assembly 316 is pivotally mounted to the 
chassis and serves as a steering axle. A tongue 318 coupled to the front axle and 
wheel assembly couples the apparatus 310 to a towing vehicle. A rear axle and 
wheel assembly 320 is provided at the rear of the apparatus. A hopper 38 and 
conveyor 44 are mounted to the chassis in the same manner described above for 
feeding material into the container 70. The apparatus 310 positions the front axle 
and wheel assembly 316 forward of the container 70 and a rear axle and wheel 
assembly 320 behind the container 70. This allows the use of large tires for improved 
mobility in a field while minimizing the width of the apparatus. 
[0045] A further alternative embodiment is shown in Figures 14 and 15 and 
designated generally at 330. Apparatus 330 includes a wheeled chassis 332 having 
wheels 334 and 336. The chassis has a lower portion 338 and an upper portion 340. 
The upper portion 340 forms a lift frame having twist-lock pins for coupling to the 
container top corner fittings. A scissors linkage 342 on the lateral sides of the 
apparatus connects the upper and lower chassis portions. The scissors linkage is 
controlled by a hydraulic cylinder 344 coupled between the upper chassis portion 
and the tongue 346 of the lower chassis portion. The linkage 342 allows the 
container to be picked-up from the ground and raised to a height sufficient to place 
the container on a semi-trailer by straddling the trailer with the apparatus 330. The 
apparatus 330 is shown in a working height position. The scissors linkage can be 
extended from the shown position to place the container on a trailer, or the linkage 
can be collapsed to lower a container to the ground. 

[0046] The apparatus 350 of Figure 16 is similar to the apparatus 330. Here, the 
chassis lower portion 352 is connected to the chassis upper portion 354 by links 356, 
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358 that form a four-bar linkage. The linkage is controlled by cylinder 360 connected 
to the tongue portion 362 of the chassis. Both apparatuses 330 and 350 straddle the 
container 70. Telescoping arms can also be used to raise and lower the upper 
chassis portion in place of the linkages shown in Figs. 14-16. 
[0047] The apparatus of the present invention has been shown in figure 1 with lift 
arms and chains engaging the bottom corner fittings of the container. In Figure 5 lift 
arms are used in conjunction with a lift frame to engage the top corner fittings. In any 
embodiment of the invention having lift arms, either chains or a lift frame can be 
used to engage the container. Likewise, load cells can be used in any embodiment 
to weigh the container and contents. 

[0048] The apparatus of the present invention provides the grain producer with 
means to readily fill freight containers at the point of harvest, directly from a combine 
or other harvesting machine. With the use of the apparatus of the present invention, 
greater utilization of intermodal shipping containers for the transport of grains and 
other agricultural crops can be achieved. 

[0049] Having described the preferred embodiment, it will become apparent that 
various modifications can be made without departing from the scope of the invention 
as defined in the accompanying claims. 
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The entire right, title and interest in and to this application and all subject 
matter disclosed and/or claimed therein, including any and all divisions, 
continuations, reissues, etc., thereof are, effective as of the date of execution of this 
application, assigned, transferred, sold and set over by the applicant(s) named 
herein to Deere & Company, a Delaware corporation having offices at Moline, Illinois 
61265, U.S.A., together with all rights to file, and to claim priorities in connection 
with, corresponding patent applications in any and all foreign countries in the name 
of Deere & Company or otherwise. 
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